A Level Biology Summer Work

Dear Biology Student, we are looking forward to you joining us in September.
A-level Biology is a much more detailed look at the concepts you studied at GCSE. It is a very rigorous and
demanding course that involves learning content and applying it to unfamiliar contexts, in addition to
analysing and evaluating data. The A level is much more strict and specific about the use of keywords.
The AQA biology course (specification code: 7402, https://www.aqa.org.uk/subjects/science/as-and-a-level/biology-7401-7402)
will cover the complexity and diversity of life in such detail that you will become an expert in plant, bacterial
and animal physiologies. This course will support you to become logical thinkers and problem solvers.
You will begin with an in-depth analysis of the chemistry of biological molecules followed by cellular biology
including the functions of intra-cellular structures. Building from the microscopic to much larger systems, you
will move on to study the transportation systems of plants, insects, fish and mammals. You will then build even
further to the bigger picture - looking at how diversity emerges in whole populations due to mutation and
natural selection.
In the second year of the course, you explore the biochemistry of photosynthesis and respiration in
ecosystems and the cycling of nutrients. You will move on to look at homeostasis and the nervous systems of
individual organisms. Finally, you end where you began, at the molecular level to look at inheritance and the
control of gene expression in genetics. At the end of the course we take a synoptic look back and see how
different topics link together by writing essays. We look at large themes such as energy flows and cycles in
Biology. All of this prepares you for studying a variety of biology or related courses at university.
To help you prepare for the course and to give you a taste of concepts and skills we will cover, we have a
variety of summer tasks for you to complete that we will use in class when you join us. We will do this by
looking at one of the themes that flows through the syllabus – the structure and function of proteins.

The Biology Summer Work consists of the following tasks:
Task 1: Protein Structure and Function
Task 2: Enzymes
Task 3: Cell Membranes and Transport
Task 4: Immunity and Vaccines
Task 5: University Courses & Careers
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Task 1: Protein Structure and Function
This is the AQA specification for 3.1.4 Proteins which shows the following points that
students will need to cover:

For all the research tasks below, reference each of the websites you used by writing out the
URL and the date you accessed them. Use at least two different sources for each different
task below.
1.1) Research, draw and label the general structure of an amino acid.
Draw out the structure of 5 different amino acids, and list their properties and uses or
importance in biological organisms

1.2) Research the four different levels of protein structure. Summarise the main features of
each level on one page (you could use a table format or bullet point notes with subheadings). Add diagrams to represent each level of protein structure.

1.3) Research the definition of Globular and Fibrous proteins.
Give two examples of (a) globular proteins (b) fibrous proteins
For each example, relate its structure to its function and use a diagram to illustrate your
answer
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Task 2: Enzymes
Enzymes are globular proteins with a tertiary structure. This is the AQA specification for
3.1.4.2 which shows the following points that students will need to cover:

Most enzymes are proteins and they can speed up chemical reactions in living organisms,
therefore they are called biological catalysts. Enzymes act on one or more compounds,
called the substrate, and so help break or make new chemical bonds. Enzymes are very
specific in their action, due to the shape of their active site.
For all the research tasks below, reference each of the websites you used by writing out the
URL and the date you accessed them. Use at least two different sources for each different
task below.
2.1) There are two models used to describe the way enzymes interact with substrates:



The 'lock and key’ model
The ‘induced fit’ model

Research, draw and label a series of diagrams to illustrate and compare these two models.
2.2) The AQA specification refers to the specificity of enzymes. Give a brief account of
enzyme specificity, making reference to the role of the active site and substrate.
2.3) One species of fungus digests cellulose using two types of enzyme, endocellulases and
exocellulases. Endocellulases act in the middle of the cellulose molecule and exocellulases
act at the ends of the cellulose molecule.
a) What is digestion?
b) Endocellulases and exocellulases are enzymes and act at different places on
cellulose molecules. Suggest why.
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2.4) Read the following passage.
Cellulose is a substance found in plant cell walls and helps the plant to remain upright and
strong. Straw consists of three main organic substances – cellulose, hemicellulose and lignin.
Cellulose molecules form chains of glucose which pack together into fibres. Hemicellulose is
a small molecule formed mainly from five-carbon (pentose) sugar monomers. It acts as a
cement holding cellulose fibres together. Like hemicellulose, lignin is a polymer, but it is not
a carbohydrate. It covers the cellulose in the cell wall and supplies additional strength. In
addition to these three substances, there are small amounts of other biologically important
polymers present.
The other main component of straw is water. Water content is variable but may be
determined by heating a known mass of straw at between 80 and 90°C until it reaches a
constant mass. The loss in mass is the water content. Since straw is plentiful, it is possible
that it could be used for the production of a range of organic substances. The first step is
the conversion of cellulose to glucose. It has been suggested that an enzyme could be used
for this process. There is a difficulty here, however. The lignin which covers the cellulose
protects the cellulose from enzyme attack.
Use information from the passage and your own knowledge/research to answer the
following questions.
a) Describe the structure of a cellulose molecule and explain how cellulose is
adapted for its function in cells.
b) Give one way in which the structure of a hemicellulose molecule is similar to
the structure of a cellulose molecule.
c) Explain why the following steps were necessary in finding the water content of
straw: (i) heating the straw until it reaches constant mass (line 9)
(ii) not heating the straw above 90°C
d) A covering of lignin protects cellulose from enzyme attack (line 14). Use your
knowledge of the way in which enzymes work to explain why cellulosedigesting enzymes do not digest lignin.
2.5) Unlike fungi and certain animals, humans are unable to digest cellulose. Explain the
importance of cellulose in our diet.

2.6) Extension: Watch the video clip https://www.learnbiology.net/making-and-breakingpolymers and explain (1) how cellulose is formed from glucose and (2) how enzymes like
exocellulase can digest cellulose.
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Task 3: Cell Membranes & Transport
This is the AQA specification for 3.2.3 which shows the following points that students will
need to cover:

For all the research tasks below, reference each of the websites you used by writing out the URL and
the date you accessed them. Use at least two different sources for each.
3.1) Research, draw and label (the Fluid –Mosaic model of) the cell-surface membrane. Give the
two reasons that explain why it is known as the fluid mosaic model.
Watch the YouTube clip to help your understanding of the structure:
https://www.youtube.com/watch?v=jEY9Bie92aM

3.2) Research the five different components of the cell-surface membrane: phospholipids, proteins,
cholesterol, glycolipids and glycoproteins. Summarise the function and importance of each one in
the membrane. (you could use a table format or notes with sub-headings)
Watch the YouTube clip to help your understanding: https://www.youtube.com/watch?v=sd-EY51l438

3.3) Research the four ways substances move across cell membranes. (you could use diagrams to
illustrate the different ways or summarise in a table format)
For each of the four ways give examples of one or two substances that move across the cell
membrane in this way.
3.4) Using the AQA Biology website, find two past paper questions and their mark schemes (worth
between 5-10 marks) on the structure of the cell membrane and methods of transport across
membranes. List the year and paper you used. Try and answer them yourself and then check with
the mark scheme to see how you have performed.
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Task 4: Immunity and Vaccines
Antibodies are globular proteins with a quaternary structure and have a role in the immune
system. This is the AQA specification for 3.2.4 which shows the following points that
students will need to cover:

Complete each of the tasks below. You may wish to use various websites or YouTube videos to help
you.
4.1) Define the term “antigen”. Where can antigens be found?

4.2) Click the link to watch a video about the process of phagocytosis. Create a flow diagram to
summarise each step of phagocytosis. Include labelled diagrams for each step.
https://www.youtube.com/watch?v=7VQU28itVVw

4.3) During an immune response antibodies are produced by B cells called Plasma Cells. Antibodies

are proteins with a quaternary structure. Research antibody structure and draw a labelled
diagram of an antibody.

4.4) When a vaccine is given to a person, it leads to the production of antibodies against a diseasecausing organism. Research how vaccines lead to antibody production and write a short summary to
describe this process.
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Task 5: University Courses & Careers
1) Research one or more university courses that you are considering doing after you
complete your A Levels at Woodhouse. If you are unsure, use this as an opportunity to begin
looking into different courses.
If you do not want to study at university, research the courses or apprenticeships you would
like to do in order to support the career you want to pursue.
You could use the UCAS website to look up courses (or look on each university website):
https://www.ucas.com/
https://www.ucas.com/undergraduate

2) For each course, list:
a) the title of the course
b) the universities that you will apply to in order to study this course
c) the entry requirements for this course at each university
d) if you will have to do any post graduate courses or further training to support your
career when you complete your course
e) what work experience would support your application to study this course

3) Write a short paragraph on why you have chosen this course and career path. If you have
chosen more than one possible career path, write a paragraph for each one.





Why does this course/apprenticeship interest you?
What will this career entail and why do you want to pursue this career?
What skills do you have that will help you on this course?
What skills would you like to develop further to help you on this course and how
will you do this?
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